This paper examines the effects of permanent and transitory changes in government purchases in the context of a model of a small open economy that produces and consumes both traded and nontraded goods. The model incorporates an equilibrium interpretation of the business cycle that emphasizes the responsiveness of agents to intertemporal relative price, changes.
It is demonstrated that transitory increases in government purchases lead to an appreciation of the real exchange rate and an ambiguous change (although a likely worsening) in the current account, while permanent increases have an ambiguous impact on the real exchange rate and no effect on the current account.
When agents do not know whether a given increase in government purchases is permanent or transitory the effect is a weighted average of these separate effects. The weights depend on the relative variances of the transitory and permanent components of government purchases.
In the past few years a considerable amount of effort has been devoted to examining the effects of macroeconomic policy in an open economy.
Such issues as exchange rate overshooting, deviations from purchasing power parity, sterilization and monetary control, the effectiveness of monetary policy, and the choice between alternative exchange rate regimes have been at center stage. The models that have been employed to study these issues have run the spectrum from variants of the Mundell-Fleming model such as Dornbusch (1976 ), Turnovsky (1981 , and Kimbrough (1983a) , to wage contracting and indexing models like Bhandari (1982b) and Flood and Marion (1982) , to equilibrium models of the business cycle along the lines of Bhandari (1982a) , Saidi (1982) , and Kimbrough (1983b) , to the closely related intertemporal utility maximization models with money of Helpman (1981) and Stockman (1980 Stockman ( ,1983 .
One common thread that, in a sense, unifies all of these, and other, recent contributions is that they are concerned primarily with the effects of alternative monetary and exchange rate policies that the central bank might enact.
In light of the development and refinement during this period of the monetary approach to the balance of payments and the exchange rate, it is not surprising that considerably less attention has been devoted to examining the role of fiscal policy. ' The purpose of this paper is to take a step towards closing this gap by examining the effects of fiscal policy in an open economy within the context of an equilibrium model. The paper focuses on the effects of government purchases, and extends to an open economy setting views outlined by Bailey (1971, esp. Ch. 9) and Barro (1981) . Following Barro, a sharp distinction is made between the effects of permanent and transitory changes in government purchases. This distinction is necessary since only permanent changes in government purchases affect private sector wealth when agents properly account for the influence of government expenditure and financing decisions on their lifetime budget constraint.
Government purchases are allowed to influence the private sector budget constraint directly through their impact on the present value of (net) tax payments as well as through the service flows they generate which substitute for private consumption, and through their influence on private productivity arising from the provision of public services. The model used to discuss the effects of government purchases is one of a small open economy in which agents produce and consume traded and nontraded goods. Supply and demand on the part of the private sector depends on current period and intertemporal relative prices as well as on perceived wealth, where the latter depends on unperceived money growth, as in Barro (1980) , and on the perceived level of permanent government purchases, as in Barro (1981) . In addition, the private sector's demand for goods depends on the extent to which government purchases (permanent and transitory) substitute for, and hence crowd out, private consumption, while the private sector's supply of goods depends on the productivity effects of government purchases (permanent and transitory).
The fiscal authorities are assumed to make decisions regarding total (real) government purchases, its division into permanent and transitory components, and its allocation between purchases of traded and nontraded goods. Using this framework, particular attention is given to the influence of government purchases on real and nominal exchange rates, total domestic output and the output of nontraded goods, and the current account.
The cases of full current information and incomplete information are both examined. In the case of full current information two main results concern the effects of government purchases on the real exchange rate and the current account. It is shown that a transitory increase in government purchases will lead to an appreciation of the real exchange rate (i.e., a rise in the current period relative price of nontraded goods) and that this effect will, under plausible conditions, be stronger than that associated with a permanent increase in government purchases of the same magnitude.
In addition, it is shown that a transitory increase in government purchases has an ambiguous impact on the current account while a permanent rise in government purchases will not affect the current account. In the case of incomplete information it is demonstrated that agents will respond in the same manner to both permanent and transitory changes in government purchases in as much as they cannot accurately discriminate between the two. This implies that, relative to a full current information benchmark, agents will overrespond to permanent changes in government purchases (because wealth effects are underestimated) and underrespond to transitory changes in government purchases (because wealth effects are overestimated). The paper is organized as follows: Section I outlines the model by discussing private sector behavior, the economy's links to the world economy, monetary and fiscal policy, and goods and asset market equilibrium conditions. Section II presents the model's solution under full current information and discusses the etfects of permanent and transitory changes in government purchases. In addition changes in the nontraded-traded goods composition of government purchases are also briefly considered. The effects of government purchases under incomplete information are examined in Section III and shown to be a weighted average of the effects of permanent and transitory changes in government purchases under full current information.
The fourth, and final, section briefly summarizes the paper's theoretical results and policy implications.
I. The Model
In order to discuss more fully the ideas and issues outlined in the introduction, this section presents an open economy extension of the intertemporal substitution model of Lucas and Rapping (1969) . The model incorporates ideas advanced by Bailey (1971) and Barro (1980 Barro ( , 1981 and the reader is referred to these sources for a fuller treatment of the basic framework.
A. Private Sector Behavior
Consider a small open economy with a flexible exchange rate that produces and consumes traded and nontraded goods. Barro (1974) . In addition, changes in the timing of government purchases do not influence private wealth as long as they do not affect the present value of the government purchase stream.
Second, government purchases affect private sector behavior to the extent that the public services they provide substitute for private consumption.
For instance, public provision of school lunches will lead parents to reduce their purchases of lunch foods for their children to the extent that school lunches are nutritionally equivalent to bag lunches from home. (intratemporal) relative prices. This specification is consistent with a utility function that is weakly homothetically separable in agent's consumption and leisure sequences, and for which the branch of the utility function associated with the consumption sequence is weakly homothetically separable across time periods.4 All variables are in levels except for the prices of traded and nontraded goods, P,, P*,1, and P,,, the exchange rate, S,, and the domestic and foreign money supplies, M, and MF--these variables are in logarithms. (1) and (2) give the private sector's supply of and demand for nontraded goods,y,V, and cN,. The supply of nontraded goods is positively related to their current period relative price, p,, = P,-P,, and to the real rate of return, r,. This latter influence captures the intertemporal substitution aspects of the model and reflects the fact that more labor will be supplied in periods where the real rate of return is high. The real rate of return is given by (6) ', = MEp,+,--P,), where i, is the domestic nominal interest rate and P, is the domestic price level which is given by (7) where Sj is the share of expenditure falling on good j and EP,,, is the price level agents expect to prevail in period t + 1 conditional on the information available to them at time t. In addition, the supply of nontraded goods is negatively related to the private sector's perceived real wealth, (m,-Em,) (3) and (4) g ive domestic output (income) and private consumption (expenditure)_v, and c,, measured in terms of the price index P,. Note that changes in current period relative prices, p",, do not affect real output since they occasion a reallocation of labor within the period rather than between periods and thus reflect a movement along a given production possibilities frontier.' In contrast, changes in the real interest rate, r,, do cause a reallocation of labor effort between periods (i.e., they shift the within period production possibilities frontier) and hence do influence contemporaneous real output. In addition to depending positively on the real interest rate, real output is negatively related to perceived real wealth since leisure is a normal good. Real output at time t is also affected by the overall productivity effect associated with government purchases, pG,, and by random elements $ (mean zero, variance (Ts). Again, the private sector consumption function, equation (4), can be explained in a similar fashion. The term -gG, reflects the crowding out of private sector consumption by government purchases, while u;' reflects random elements that affect agent's inter-temporal consumption plans (mean zero, variance a$). The final ingredient of the model that characterizes private sector behavior is the money demand function (5). The (logarithm of the) private sector's demand for cash balances, A4;, depends on the price level, real income, and the nominal interest rate.8 There is also a money demand shock, v,, with mean zero and variance rrz that enters the money demand function.
B. Lit& wiib the WorLd Economy
The home country's links with the rest of the world reflect the channels through which goods and assets flow into and out of the country.
It is assumed that domestic and foreign bonds are perfect substitutes so that the uncovered interest parity condition, (8) i, = i;+(EJ,+,-J,), holds at all times. In addition, arbitrage in the market for traded goods implies that (9) p,, = s,+p:,.
The behavior of world nominal interest rates and traded goods prices, i;" and P",,, are exogenous by virtue of the small country assumption. The structure of the world economy is similar to that of the home country, and following Bhandari (1982a) and Kimbrough (1983c) it can be shown that the behavior (of the stochastic elements) of world variables is governed by9 where R;* and @ reflect world supply and demand shocks (zero means and variances 0:. and u$) and the world money supply evolves according to (12) A47 = ME,+mr.
C. Monetag and Fiscal Policy
The behavior of the domestic monetary and fiscal authorities is given by the following four equations:
G: = Gr_, + t$; GF = eJ', 06) , G,, = YNG,.
Equation (13) describes the money supply rule adopted by the central bank; the rate of growth of the domestic money supply, m,, has a variance of 6$, about its mean rate of zero. lO The behavior of the country's fiscal authorities regarding the timing and allocation of (real) government purchases is described by equations (14>-(16).
Equation (14) simply says that government purchases have both a permanent and a transitory component and equation (15) describes the behavior of these components.
The permanent component of government purchases, G,P, follows a random walk with innovation $' (mean zero, variance a$), while the transitory component, Gf =ef, is purely random (with mean zero and variance o$)." Equation (16) indicates that the fraction y&v of total government purchases falls on nontraded goods, whereas G,, denotes government purchases of nontraded goods.'*
D. Market Clearing Conditions
Equilibrium requires that the domestic markets for nontraded goods and money clear each period. That is, the market clearing conditions (17) Y.W = c,+ + GM
must hold in every period.
The behavior of the current account, r,, is accordingly governed by the difference between domestic income and espenditure as given by13 (19) T, = y,-c,--G,.
II. Government Purchases Under Full Current Information
Unlike monetary policy, changes in government purchases may have real effects in equilibrium business cycle models even when they are fully perceived by private agents.
The reason for this is that government purchases directly influence agents through their impact on agent's lifetime budget constraints, by substituting for private consumption, and by influencing the production possibilities frontier. In addition, government purchases also affect private sector decisions indirectly by altering relative prices, which they do to the extent that private and public expenditure patterns differ. For these reasons, the case where agents possess full current information is discussed in detail in this section.iJ
A. Solution
The model can be solved by applying the method of undetermined coefficients. Such a solution requires that expressions for two prices be obtained. Given the interest in relative prices, it is convenient to solve for the relative price of nontraded goods, per, and the exchange rate, J',. Table 1 . The 'tildes' denote that these are full current information solutions.
B. Interpretation
As a prerequisite for interpreting the solutions presented in Table 1 and their implications for the behavior of nominal and real variables, two issues need to be briefly touched on. The first concerns the interpretation of the excess demand elasticities appearing in equation (24) and Table 1 , and the second concerns the government purchase coefficient 1 -6-p appearing in equations (24) and (25) as well as in Table 1 .
From equation (24) it can be seen that qs+aAdIhr is the excess demand elasticity for nontraded goods with respect to a change in their current period relative price, p,, It is also apparent from equation (24) (24) and (25). As can be seen from equations (l)-(4), the coefficient 1-e-p captures the effects of government purchases on private sector wealth (or permanent income). It is assumed throughout the analysis that l-8-_p>O, which implies that a permanent increase in government purchases reduces private sector real wealth. The reasoning is the same as in Barro (1981 Barro ( , p. 1092 : Government purchases are treated as a composite commodity (a bundle of Y,~ nontraded goods and yr=l -yN traded goods) that provide public services that both substitute for private consumption and provide inputs into the production process. It is unlikely that government purchases of a particular type will provide services that are strongly characterized by both of these attributes. Therefore, since 8 and p are both less than or equal to one, it is reasonable to assume that the composite services provided by government purchases are such that 1-B-p 20. Before moving on to look at the effects of government purchases, it should be noted from Table 1 that the coefficients of the other variables have the expected signs and magnitudes.
Most notably, under full current information money supply and demand shocks have no real effects, domestic money supply increases lead to an equiproportionate depreciation of the domestic currency, and foreign money supply increases lead to an equiproportionate appreciation of the domestic currency.
The stage is now set to examine the effects of government purchases on the real exchange rate, movements of which are opposite those of the relative price of nontraded goods, and the nominal exchange rate. Consider first the effects of a transitory increase in government purchases. From Panel A of Table 1 it can be seen that this will result in an increase in the relative price of nontraded goods ( i.e., an appreciation of the real exchange rate), since increases in government purchases create an excess demand for nontraded goods (at initial relative prices and real wealth). In addition, from Panel B it can be seen that the home currency is also likely to appreciate.
This arises for three reasons. First, the increase in government purchases raises real output,_y,, since it temporarily raises the relative price of nontraded goods and the real interest rate (see equation (26) goods, and thus equilibrium is restored not only through intratemporal substitution effects, but also through the intertemporal substitution effects resulting from the rise in real interest rates. As a result, the relative price of nontraded goods may rise more or less in response to a transitory increase in government purchases than in response to a permanent increase in government purchases."
However, it seems reasonable to suppose that the relative price of nontraded goods will rise more, and hence the real exchange rate will appreciate more, in response to a transitory increase in government purchases than in response to a permanent increase. This will be the case if (a) the wealth effects accompanying permanent changes in government purchases are fairly strong (in which casep, might fall when $ rises) and/or (b) the excess demand elasticity for nontraded goods with respect to future relative price changes, adN, is small. The latter condition is more likely the more open the economy (and hence the smaller the share of nontradeables, S,), the more rapidly the marginal product of labor diminishes in the nontraded goods sector (in which case intertemporal reallocations of labor effort mostly affect the production of traded goods), and the weaker intertemporal substitution effects are.** Table 2 shows the effects of changes in government purchases on nontraded goods production, real output, and the current account. As can be seen, the output of nontraded goods is increased by a transitory rise in government purchases since they raise the current period relative price of nontraded goods and the perceived real interest rate.ig However, permanent increases in government purchases may be associated with either a rise or a fall in the output of nontraded goods. In contrast, real output, including both traded and nontraded goods, expands in response to increases in both permanent and transitory government purchases, although the mechanism differs in the two cases. In the case of a permanent increase in government purchases, real output expands as a consequence of the fact that private sector wealth falls and, with leisure being a normal good, the supply of labor rises. On the other hand, real output is raised by a transitory increase in government purchases mainly as a result of intertemporal substitution effects: A transitory increase in government purchases raises the perceived real rate of return and leads agents to substitute future for current leisure. The expansion in current period labor supply results in a rise in real output.
C. Implications for other Real Variables
Finally, The most likely outcome thus seems to be that the current account will worsen in response to a transitory increase in government purchases.
D. Composition Changes
Besides changing the level of government purchases the fiscal authorities may also influence domestic economic activity and resource allocation by altering the composition of government purchases as captured by the policy parameter yN. As can be seen from Table 1 , an increase in the share of government purchases falling on nontraded goods will lead to an appreciation of both real and nominal exchange rates given that transitory government purchases and innovations in permanent government purchases are at normal levels (i.e., zero). From Table 2 it can also be seen that increasing the share of government purchases falling on nontraded goods will raise the output of nontraded goods while leaving the overall level of real output,_v,, unchanged (to see this note that the $' coefficients in Table 2 are also the reduced form CT_, coefficients).
That is, shifts in the composition of government purchases affect the composition of output but not its overall level. This result reflects the fact that changes in the composition of gozernmentlurchases are, in essence, being treated as permanent here (since the -.
.._ .___ _ _ _ t's and R'S are taken to be constant across periods), and hence thev influence .--.
---i---_-_-_---L intratemporal rather than intertemporal relative prices.
As a consequence, changes in the composition of government purchases also turn out not to influence the current account in the present setup. Extending the model to look at transitory changes in the composition of government purchases is beyond the scope of this paper but would be a fruitful exercise.
III. Government Purchases under Incomplete Information
If agents are not fully informed about the state of the economy they must use the information they can glean from market prices and other sources to make inferences about current and future economic conditions. In this section it is assumed that the information agents have at their disposal consists of a knowledge of the structure and past history of the economy, the six market prices they observe (I',,, PF,, i,, i;", P,V,, and J,), and knowledge of the current level of government purchases, G,. 20 From the arbitrage conditions (8) and (9) (27)- (31) is that the effects of government purchase shocks (4 and $3, other domestic shocks (m,, uiv,, $, and Y,), and foreign shocks (m, , * <, and u:) are not confounded with one another. Therefore these three groups of shocks can be examined independently.
In the next subsection the effects of government purchases are discussed in light of the information structure just outlined. Part B of this section contains some brief remarks concerning alternative information structures.21
A. Effects of Government Purchases
As before, equations (20)- (25) can be solved using the method of undetermined coefficients in order to ascertain the relative price and exchange rate effects of government purchases. However, since agents have incomplete information, Eef'={ no longer holds as in Section II. Instead, agents use the information set (27)- (31) to form an optimal forecast of the current innovation in government purchases. It can be shown that this forecast is given by
That is, agents observe the current innovation in government purchases, g,=eP+ef, and their best 'guess' is that the fraction 6, which equals the portion of the total variance of government purchases accounted for by the permanent component, represents a permanent change in government purchases. Having solved for agent's expectations, straightforward application of the method of undetermined coefficients yields
That is, under incomplete information, the relative price of nontraded goods, or real exchange rate, responds in the exact same manner to both permanent and transitory changes in government purchases. This occurs because agents are unable to distinguish effectively between the two. In addition, the incomplete information response of the relative price of nontraded goods to changes in government purchases is simply a weighted average of its full current information responses to permanent and transitory changes in government purchases, the weights being the fraction of the total variance of government purchases accounted for by permanent and transitory changes. This last result has two important implications for the allocation of resources under incomplete information relative to the full current information benchmark.u First, the relative price of nontraded goods will 'overrespond' to permanent changes in government purchases under incomplete informationz3 since agents will underestimate the true wealth effects associated with such changes by incorrectly attributing part of the total innovation in government purchases to be due to a transitory change in government purchases. It follows that in response to a permanent increase in government purchases, for example, agents will allocate too much of their current period labor supply to the production of nontraded goods and too little of their current period expenditure to purchasing them. In addition, since the perceived real interest rate rises, agents will mistakenly reallocate resources intertemporally in response to a permanent increase in government purchases. As a result, too much labor and too little expenditure will be allocated to the current period. The second implication of equation (32) for resource allocation under incomplete information is that the relative price of nontraded goods will 'underrespond' to transitory changes in government purchases since agents will overestimate their wealth effects. This has implications for the allocation of resources within and across periods that are just the reverse of those associated with permanent changes in government purchases.24
In addition, it can be shown that results similar to equation (32) T are given by the entries in Table 2 . Results similar to equation (33) also hold for the production of nontraded goods and for real output. Note that equation (33) implies that under incomplete information on government purchases, both permanent and transitory increases in government purchases will lead to a deterioration of the current account-the current account thus overresponds to permanent changes in government purchases and underresponds to transitory changes.
B. Alternative Information Structures
The preceding results were based on the assumption that the information structure is characterized by equations (27)-(31). As already noted, this information structure is convenient because it allows the various shocks to be broken into three independent groups: government purchase shocks, other domestic shocks, and foreign shocks. The effects of the shocks in each of these three groups can then be analyzed separately since they are not confounded by imperfectly informed agents. This section considers the implications of alternative information structures. The easiest generalization is to assume agents do not know the current level of government purchases. In this case, the information at agents' disposal consists only of market prices. The information set can thus be given by (27), (28) It is easily seen from the expressions for the information content of the price of nontraded goods and the exchange rate, g,Y, and g,,, that these two prices now convey information about government purchases as well as about other domestic shocks. As a consequence, there will be a confusion between monetary and fiscal policy shocks that was not present in the analysis of Section 1II.A. Agents will continue to respond to permanent and transitory changes in government purchases in a similar manner since they still cannot be distinguished from one another. However, the magnitude of these responses will differ from those just outlined because government purchases will, as a result of information confounding, bear some resemblance to the effects of monetary policy and other shocks that they previously did not. It should be noted that while domestic monetary and fiscal shocks will be confused when agents do not know the current level of government purchases, the separation between domestic and foreign shocks will continue to hold. This feature will characterize any model in which the foreign variables that agents observe, P& and i,* in this setup, are economy-wide variables observed by all agents. For instance, the existence of local markets for nontraded goods and economy-wide markets for traded goods will not destroy agents' ability to separate foreign from domestic shocks. In order to extend the model to allow for a confusion between domestic and foreign shocks there must be some foreign variables that are not observed economy-wide as in Kimbrough (1983b Kimbrough ( , 1984 .*s
IV. Conclusion
The preceding sections of the paper have examined the effects of government purchases in an open economy. In as much as Barro (1981) has analyzed the effects of government purchases in a closed economy setting, the paper's main contribution is to draw out the implications of changes in government purchases for variables such as the real exchange rate and the current account that can only be studied in an open economy framework. The paper's results concerning these open economy variables can be summed up as follows: As in Barro's work a sharp distinction is drawn between the effects of permanent and transitory government purchases. Under full current information about the level and composition of government purchases, a transitory increase in government purchases will lead to an appreciation of the real eschange rate (i.e., a rise in the relative price of nontraded goods) and a probable worsening of the current account, while a permanent increase in government purchases has an ambiguous impact on the real exchange rate and will not influence the current account. In addition, under fairly reasonable conditions the real exchange rate will appreciate more in response to a transitory rise in government purchases than in response to a permanent rise. Alternatively, if agents have incomplete information about the composition of government purchases, permanent and transitory changes in government purchases will have identical effects on the real eschange rate and the current account.
An interesting area for future research would be to implement the model empirically.
One key aspect of such a study would be to devise an econometric procedure for dividing government purchases into permanent and transitory components.
Possible approaches include the method used by Barro (1981) that focuses on the transitory nature of wartime defense spending, the method used by Friedman (1957) in his study of the consumption function, and the time series approach of Beveridge and Nelson (1981) . Recently, Ahmed (1983) and Azam (1983) have undertaken studies along these lines. Using annual data for the United Kingdom from 190840 and quarterly data for Canada covering the period 1963-80 they obtain results for the current account that are consistent with the equilibrium approach adopted here.
Further work along such lines should prove useful.
Returning to the theory, an interesting extension that is beyond the scope of this paper is the possible use of government purchases as a tool of stabilization policy. In order to address this problem, the government purchase rules (15) Using equations (6), (7), and the fact that pm, = P,,-P,, it can be shown with a little manipulation that the supply and demand functions (1) and (2) price factors that influence supply and demand. As can be seen from equations (Al> and (A2>, the supply and demand functions (1) and (2) do indeed allow for three relative prices to influence supply and demand. These relative prices are the relative price of nontraded goods today in terms of traded goods today (P,,-P,), the relative price of traded goods tomorrow in terms of traded goods today (EP,-Pr,--i,) , and the relative price of nontraded goods tomorrow in terms of traded goods today (EP,,+,-
As can be seen from equations (Al) and (A2), one assumption implicit in the supply and demand functions of the text is that goods are gross substitutes.
Another, and one that is not so apparent from (Al) and (A2) but that is discussed in Section 1I.B of the text, is that transitory changes in within-period relative prices (i.e., of p,) have stronger effects on supply and demand than do permanent changes. Other implications of a more technical nature can be seen from (Al ) and (AZ). Similar remarks also apply to the real output and consumption function given by equations (3) and (4). As noted in the test, they explicitly embody the assumption that changes in within-period relative prices do not affect agents decisions regarding the intertemporal allocation of resources except to the extent that they are transitory and thus alter intertemporal relative prices.
Notes
1. hlost of the work that has been done on the subject, such as Boyer and Hodrick (1982) and Marion (1982) . has tended to focus by and large on the (nominal) exchange rate effects of fiscal policy. For a recent exception using an intertemporal utility maximization setup see Greenwood (1983) . He looks at the effects of changes in government spending on the trade balance, the balance of payments, and relative prices. 2. The paper does not consider the use of the inflation tax to finance government purchases. See Gilles and Lawrence (1981) and Aiyagari and Gertler (1983) 18. The latter two factors will be reflected in the magnitude of CX,. 19. Throughout this section it is assumed that government purchases do not have a strong negative impact on private sector production opportunities. 20. Agents are more likelv to know nominal rather than real government purchases. However, this distinction is irrelevant here since knowledge of P,,, P,, and equation (7) This issue has recently been addressed by Lucas and Srokey (1983) in regard to the government's financing decisions, but not its spending decisions as suggested here. This would be an interesting area for future research.
